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DETAILED ACTION 
Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1-27 and 36-43 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

3. Claim 1 recites the limitation "the plurality of receive control channels" in line 6 of the 
claim. There is insufficient antecedent basis for this limitation in the claim. 

4. Claim 19 recites the limitation "the plurality of receive control channels" in lines 1 1-12 of 
the claim. There is insufficient antecedent basis for this limitation in the claim. Claim 19 is also 
rejected because the claim language is unclear. The claim recites "wherein each of the first and 
second communications interface include: a bus interface coupled to the first semiconductor 
chip." The drawings do not show the second communications interface being coupled to the first 
semiconductor chip. The claim also recites "wherein each of the first and second 
communications interface include: and a second semiconductor chip coupled to the second 
communications interface." This statement is unclear. 

5. Claim 36 recites the limitation "the plurality of receive control channels" in lines 7-8 of the 
claim. There is insufficient antecedent basis for this limitation in the claim. 

6. Claim 43 recites the limitation "the receipt control block" in line 1 of the claim. There is 
insufficient antecedent basis for this limitation in the claim. 

7. Claims 2-18, 20-27, and 37-43 are rejected since they are dependent on rejected claims 
1, 19, and 36. 

Claim Rejections - 35 USC § 102 
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8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

9. Claims 1-2 are rejected are under 35 U.S.C. 102(b) as being anticipated by Holm et 
al.('680), hereinafter referred to as Holm. 

10. Regarding claim 1, Holm discloses a communications interface, comprising: a bus 
interface coupleable to a bus(Figure 1), a plurality of transmit channels coupled to the bus 
interface; a transmit control block(Figure 1, 40) coupled to the plurality of transmit channels; a 
plurality of receive channels coupled to the bus interface; and a receive control block(Figure 1, 
42) coupled to the plurality of receive channels. 

11. Regarding claim 2, Holm discloses a communications interface, further comprising a 
direct memory access controller(Figure 1 , 44) coupled to the bus interface. 

12. Claims 1-13, 17-18, and 36-43 are rejected are under 35 U.S.C. 102(e) as being 
anticipated by Baker('938). 

13. Regarding claim 1, Baker discloses a communications interface, comprising: a bus 
interface coupleable to a bus(Figure 2), a plurality of transmit channels coupled to the bus 
interface; a transmit control block(Figure 2, 78) coupled to the plurality of transmit 
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channels(DMA channels); a plurality of receive channels coupled to the bus interface; and a 
receive control block(Figure 2, 78) coupled to the plurality of receive channels(DMA channels). 

14. Regarding claim 2, Baker discloses a communications interface, further comprising a 
direct memory access controller(Figure 2, 72) coupled to the bus interface. 

15. Regarding claim 3, Baker discloses a communications interface, wherein the bus 
interface comprises a plurality of transmit control registers and a plurality of receive control 
registers(Figure 2, 88). 

16. Regarding claim 4, Baker discloses a communications interface, wherein the plurality of 
transmit control registers comprises a transmit first in first out (FIFO) register associated with 
each transmit channel(Figure 2, 82, 84) and a channel status register associated with each 
transmit channel(Figure 2, 88). 

17. Regarding claim 5, Baker discloses a communications interface, wherein the plurality of 
receive control registers comprises a receive FIFO register coupled to each receive 
channel(Figure 2, 80) and a channel status register associated with each receive 
channel(Figure 2, 88). 

18. Regarding claim 6, Baker discloses a communications interface, wherein each of the 
plurality of transmit channels and each of the plurality of receive channels comprises a first in 
first out (FIFO) memory device(Figure 2, 80, 82, 84). 

19. Regarding claim 8, Baker discloses a communications interface, wherein the transmit 
control block comprises a channel arbiter adapted to select a next one of the plurality of transmit 
channels to be activated(Figure 12, 340). 

20. Regarding claim 9, Baker discloses a communications interface, wherein the transmit 
control block comprises a link controller adapted to transmit data from a selected transmit 
channel across a selected link.(Figure 2, 90). 
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21. Regarding claim 10, Baker discloses a communications interface, wherein the receive 
control block comprises a state machine adapted to store a current active channel number, a 
number of bits in a current byte being transferred and to write each byte to a selected one of the 
plurality of receive channels(Figure 12, 352; Column 13, Lines 12-14). 

22. Regarding claim 1 1 , Baker discloses a communications interface, wherein the plurality of 
transmit channels comprises: at least one channel adapted to send a clock signal(Figure 26b, 
clkA); at least one channel adapted to send a strobe signal(Figure 12, 356); at least one 
channel adapted to send a wait signal(Column 26, Lines 40-41); and at least one channel 
adapted to send data(Column 26, Lines 66-67). 

23. Regarding claim 12, Baker discloses a communications interface, wherein the plurality of 
receive channels comprises: at least one channel adapted to send a clock signal(Figure 26b, 
clkB); at least one channel adapted to send a strobe signal(Figure 12, 356); at least one 
channel adapted to send a wait signal(Column 25, Lines 20-23); and at least one channel 
adapted to send data(Column 25, Lines 28-29). 

24. Regarding claim 13, Baker discloses a communications interface, wherein at least one of 
the plurality of transmit channels and the plurality of receive channels comprise a virtual general 
purpose input/output channel(Column 7, Lines 42-43). 

25. Regarding claim 17, Baker discloses a communications interface, wherein the transmit 
control block comprises: a multiplexer coupled to the plurality of transmit channels; a parallel in 
serial out converter (PISO)(Column 6 Lines 20-22) coupled to the multiplexer; and a control 
circuit coupled to the multiplexer and the PISO and adapted to select one of the plurality of 
transmit channels to transmit data(Fig 12, 344). 

26. Regarding claim 18, Baker discloses a communications interface, wherein the receive 
control block comprises: a demultiplexer coupled to the plurality of receive channels; a serial in 
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parallel out converter (SIPO)(Column 6 Lines 20-22); and a control circuit coupled to the 
demultiplexer and adapted to select one of the plurality of receive channels to receive data((Fig 
12, 344). 

27. Regarding claim 36, Baker discloses a method of forming a communications interface, 
comprising: forming a bus interface(Figure 2); forming a plurality of transmit channels coupled to 
the bus interface; forming a transmit control block(Figure 2, 78) coupled to the plurality of 
transmit channels(DMA channels); forming a plurality of receive channels coupled to the bus 
interface; and forming a receive control block(Figure 2, 78) coupled to the plurality of receive 
control channels(DMA channels). 

28. Regarding claim 37, Baker discloses a method, wherein forming the bus interface 
comprises forming a plurality of transmit control registers and a plurality of receive control 
registers((Figure 2, 88). 

29. Regarding claim 38, Baker discloses a method, wherein forming the transmit control 
block comprises: forming a channel arbiter adapted to determine a next one of the plurality of 
channels to be activated(Figure 12, 340); and forming a link controller adapted to transmit data 
from a selected transmit channel across a selected link(Figure 2, 90). 

30. Regarding claim 39, Baker discloses a method, wherein forming the receive control 
block comprises forming a state machine adapted to store a currently active channel number, a 
number of bits in a current byte being transferred and to write each byte to a selected one of the 
plurality of receive channels(Figure 12, 352; Column 13, Lines 12-14). 

31 . Regarding claim 40, Baker discloses a method, wherein forming the plurality of transmit 
channels and forming the plurality of receive channels, each comprises: forming at least one 
channel adapted to send a clock signal(Figure 26b, clkA, clkB); forming at least one channel 
adapted to send a strobe signal(Column 12, 356); forming at least one channel adapted to send 
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a wait signal(Column 26, Lines 40-41; Column 25, Lines 20-23); and forming at least one 
channel adapted to send data(Column 25, Lines 28-29; Column 26, Lines 66-67). 

32. Regarding claim 41 , Baker discloses a method, further comprising forming at least one 
virtual general purpose input/output channel(Column 7, Lines 42-43). 

33. Regarding claim 42, Baker discloses a method, wherein forming the transmit control 
block comprises: forming a multiplexer coupled to the plurality of transmit channels; forming a 
parallel in serial out converter (PISO)(Column 6, Lines 20-22) coupled to the multiplexer; and 
forming a control circuit coupled to the multiplexer and to the PISO(Figure 12, 344). 

34. Regarding claim 43, Baker discloses a method, wherein forming the receipt control block 
comprises: forming a demultiplexer coupled to the plurality of receive channels; forming a serial 
in parallel out converter (SIPO)(Column 6; Lines 20-22); forming a control circuit coupled to the 
demultiplexer and adapted to select one of the plurality of receive channels to receive 
data(Figure 12, 344). 

Claim Rejections - 35 USC § 103 

35. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

36. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 1 03(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
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invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

37. Claims 14-15 and 28-34 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Baker, in view of Earnest('338). 

38. Regarding claim 14, Baker discloses a communications interface, further comprising: a 
start threshold register adapted to set a start threshold value to cause a start message to be 
sent to a source when the receive FIFO can receive additional data(Column 19, Lines 7-15). 

Baker does not disclose a channel stop threshold register adapted to set a threshold 
value to cause a stop message to be sent to a source when a receive FIFO is full. However, 
Earnest discloses a stop threshold register adapted to set a threshold value to cause a stop 
message to be sent to a source when a receive FIFO is full(Column 11, Lines 40-45). Therefore, 
it would have been obvious to include the stop threshold register, as disclosed by Earnest, in 
the system of Baker, since this would prevent the writing of data in FIFO that has no more room 
for data. 

39. Regarding claim 15, Baker discloses a communications interface, further comprising: a 
start message channel coupled to the receive control block and adapted to send a start 
message to the source when the receive FIFO reaches a start threshold value(Column 19, 
Lines 7-15). 

Baker does not disclose a stop message channel coupled to the receive control block 
and adapted to send a stop message to a source when a receive FIFO reaches a stop threshold 
value. However, Earnest discloses a stop message channel coupled to the receive control block 
and adapted to send a stop message to a source when a receive FIFO reaches a stop threshold 
value(Column 1 1 , Lines 40-45). Therefore, it would have been obvious to include the stop 
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message channel, as disclosed by Earnest, in the system of Baker, since this would prevent the 
writing of data in FIFO that has no more room for data. 

40. Regarding claim 28, Baker discloses a method of transmitting data between 
semiconductor chips, comprising writing data into at least one of a plurality of transmit 
FIFOs(Figure 2, 82, 84); selecting one of the plurality of transmit FIFOs that contains data to be 
transmitted and that is not in a wait state(Column 14, Lines 20-28). 

Baker does not disclose and transmitting the data to a corresponding one of the plurality 
of receive FIFOs that has not exceeded a threshold value. However, Earnest discloses and 
transmitting the data to a corresponding one of the plurality of receive FIFOs that has not 
exceeded a threshold value(Column 11, Lines 40-45). ). Therefore, it would have been obvious 
the teachings of Earnest, with that of Baker, since this would prevent the writing of data in FIFO 
that has no more room for data. 

41. Regarding claim 29, Baker discloses a method, further comprising: sending a wait signal 
to a transmit control block if the corresponding one of the receive FIFOs cannot receive data; 
and removing the wait signal when the corresponding one of the receive FIFOs can receive 
data(Column 26, Lines 40-41). 

42. Regarding claim 30, Baker discloses a method, further comprising selecting another one 
of the plurality of transmit FIFOs to send data to another corresponding one of the plurality of 
receive FIFOs while the corresponding one of the receive FIFOs cannot receive data(Column 
14, Lines 20-28). 

43. Regarding claim 31, Baker discloses a method, further comprising: sending a strobe 
signal to initiate a transmission of data(Figure 12, 356); sending a selected channel number 
over which the data is to be transmitted(Column 14, Lines 20-28); and sending an end of 
message signal after the data has been transmitted(Column 25, Lines 62-64). 
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44. Regarding claim 32, Baker discloses a method, further comprising: sending a start 
message when the corresponding one of the receive FIFOs can receive data(Column 19, Lines 
7-15). Earnest discloses sending a stop message if the corresponding one of the receive FIFOs 
cannot receive data(Column 1 1 , Lines 40-45). 

45. Regarding claim 33, Baker discloses a method, further comprising: selecting one of the 
plurality of transmit FIFOs and the corresponding one of the plurality of receive FIFOs by a 
predetermined algorithm(Figure 13). 

46. Regarding claim 34, Baker does not disclose the predetermined algorithm is round-robin. 
However, the round-robin algorithm is a well-known arbitration scheme and therefore could be 
substituted for the arbitration scheme in Baker's system. 

47. Claim 35 is rejected under 35 U.S.C. 103(a) as being unpatentable over Baker, in view 
of Earnest, and in further view of Holm. 

Baker and Earnest does not disclose a method, further comprising selecting an interface 
width from one of a serial width, a two-bit width and a nibble width. However, Holm discloses 
width of the data bus being any size(Column 8, Lines 31-32). Therefore it would have been 
obvious to use the teachings of Holm in the system of Baker and Earnest, to use a bus with 
varying width since this would increase compatibility. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. The prior art further disclose teachings related to multiple channel communications 
interface. 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Nimesh G Patel whose telephone number is 703-305-7583. The examiner 
can normally be reached on M-F, 8:30-6:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark H Rinehart can be reached on 703-305-4815. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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Examiner 
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